INTRODUCTION'
In Egypt, bladde r cancer is the commonest type of male m a lignancy and is second only to breast cancer in females, with a male to fe male ratio of 5 : I. The majority of les ions are locally advanced with TNM stages of PI (3,4%), P2 (7,4%), P3 (72 .6% ) a nd P4 (16,4 clc ); there is a high frequenc y of squamous cell carcinoma (Khaled , 1993) . Diffe rent tumor marke rs have been studied in bladder cancer and differe nt degrees of sensitivity we re found (El-Ahmady el ai, 1990; Halim el aI., 1992; Pohl , 1992 ; Halim e t (/1 .. 1993 ) .
Human chorionic gonadotropin (HCG) is a glycoprotein composed of two subunits, a (MW 14500 dalto ns) and ~ (MW 22000 daltons) . The a-subunit is identical to that of the three pituitary ho rmones LH. FSH and TSH whil e the ~-s ubunit of HCG W-HCG) is di s tinct from that of FSH and TSH but shows considerable ho m o log y w ith th e ~-subunit of LH over the first 7'5 C Ic o f it s amino acid seq uence. The carbohydrate co ntent of HCG is va ri able , but it may acco unt for up to 30';' o f the molecule (8agshawe el aI. , 1979).
HCG is normall y produced by the trophoblast and can be de tec ted in the blood and urine of pregnant women (Hussa. 1980) . It can be detec ted ' 5 days after conception and reaches it s peak at 8-10 weeks of a no rma l pregnancy (Daar and W oodruff, 1987 A wide variety of hormone-secreting tumors are known . Hormones produced by tumors are known as eutopic if they are appropriate to the tissue of origin, ectopic if they are not normally associated with the tissue. (Beastall et at., 1991) . In trophoblastic tumors, whether of gestational or germ-cell origin, HCG comes closest to being the ideal tumor marker (Daar and Woodruff, 1987) . With appropriate cut-off limits, ~-HCG concentrations in serum or urine are elevated in 100% of cases of choriocarcinoma (De Bustros et al., 1985) . Furthermore, the existence of a high risk group makes HCG measurement an appropriate screening test for choriocarcinoma (Beastall et al., 1991) . Monitoring of this type of tumors by HCG presents one of the more precise and satisfying features of cancer chemotherapy (Daar and Woodruff, 1987) . HCG is well established as a serum marker for germ-cell tumor of the testis (Klein, 1993) . It is elevated in 25-76 % of cases of non-seminomatous germ-cell testicular tumors. This figure is improved significantly by the simultaneous measurement of alpha fetoprotein (AFP) and other markers such as lactate dehydrogenase (Daar and Woodruff, 1987 and Beastall et at. , 1991) . The relapse patterns of patients whose disease recurred following treatment for metastatic germ cell tumors of the testis have been analysed. The analysis shows that routine estimation of serum HCG and AFP is the single most important follow-up procedure (Rathmel et at., 1993) . Much lower sensitivity rates (3 .6-44.6 %) have been recorded for serum HCG in patients with non-trophobtastic tumors (Daar and Woodruff, 1987) .
The present work is an assessment of the diagnostic value of urinary ~-HCG in Egyptian bladder cancer. Some benign urinary tract diseases are included.
MATERIALS AND METHODS
One hundred and sixty three individuals were included In this study; they were classified into 3 groups:
1-Bladder cancer: (n=68); 59 were males and 9 were females with age range 28-67 years . Histopathological examination of tumor tissues revealed the following subgroups: a) Squamous cell carcinoma (n=42) , transitional cell carcinoma (n=23) , adenocarcinoma (n=2) and undifferentiated carcinoma (n= I). b) TI (n=4), T2 (n=6) , T3 (n=36) and T4 (n=22) . c) GI (n=12), G2 (n=30) and G3 (n=26). 2-Benign urinary tract diseases group (n=64); 55 males and 9 females ageing between 20-61 years. This group included 40 with urinary tract bilharziasis, 8 with benign prostatic hyperplasia, 7 with varicocele and 9 with bladder stones. 3-Normal healthy control group (n=31); 25 males and 6 females, age range 20-52 years. All females in the 3 groups were none-pregnant. Twenty four hour urine was collected from each individual and the centrifuged urine samples were stored at -80°C until assayed. Urinary ~-HCG was determined by the ELISA technique using the reagents supplied by DRG International, Germany . The test is based on the principle of a solid phase enzyme-linked immunosorbent assay . A rabbit polyclonal antibody to beta-HCG is coated to a plastic well. Another antibody (murine monoclonal) to ~-HCG conjugated with horseradish peroxidase is used. The urine sample is allowed to react simultaneously with the coated and conjugated antibodies. After incubation and washing to remove the unbound material, an enzyme substrate is added and incubated for a certain time to develop a colour. The intensity of the colour is directly proportional to the concentration of p-HCG in the sample.
RESULTS
Results of the present study showed marked elevation of urinary p-HCG in the cancer group compared to either normal control or benign disease group (Table I) . Using the upper limit of the control group as the cut-off value (100% specificity), urinary p-HCG showed a sensitivity rate of 60.3% (41 /6S) in the cancer group and a false positivity of 29.7% (19/64) in the benign group. Only 32.4% (22/6S) of patients with bladder cancer had p-HCG levels above the upper limit of the benign diseases group. Concerning the histopathological classification of bladder cancer, there was no significant difference between the two major types, squamous cell and transitional cell carcinoma (Table 2) . Patients with T3 tumors showed markedly elevated ~-HCG compared to those with T2. Patients with advanced cancer (T3 + T4) had higher ~-HCG than that patients with early stages (Tl + T2) (Table 3) . No marked differences were obtained between the different grades of bladder cancer (Table 4) .
There was no marked difference between the different benign disorders included (Table 5) or between males and females of the different investigated groups (Table 6 ).
DISCUSSION
The only tumor marker that approaches the ideal is human chorionic gonadotropin in gestational trophoblastic tumors. In this malignancy, the HCG level suggests the diagnosis, staging, response to therapy and prediction of relapse (Bates and Longo, 1985; Lewis, 1993) . Although HCG has been found in some patients with various benign diseases including inflammatory bowel disease, duodenal ulcer and cirrhosis (Vaitukaitus et aI., 1976) , the presence of HCG in plasma of non-pregnant women and men is considered as a biochemical marker of malignancy. (Papapetrou et al., 1980) . It was detected in plasma of patients with cancer of stomach (2Yle ), liver ( I Fie), pancreas (33%) and adenocarcinoma of the ovary (36%) (Vaitukaitus, 1977) . Data presented by Papapetrou and his colleagues (1980) indicated that measurement of HCG in urine is more efficient than in serum for the assessment of ectopic production of the hormone.
This study revealed the high expression of urinary ~-HCG in patients with bladder cancer compared to those with benign urinary tract diseases and normal healthy controls. 60.3% of patient with bladder cancer and 29.70/c of patients with benign disease showed urinary ~-HCG above the highest value in the control group. Sensitivity is lowerthan that recorded for serum HCG in choriocarcinoma and non-seminomatous testicular cancers but higher than in tumors of other origins (Bates and Longo, 1985; Daar and Woodruff, 1987; Poulakis et aI., 1991) . Because of the false positivity shown in benign urinary tract diseases, ~-HCG cannot be used for the differential diagnosis between benign and malignant diseases. In 1990, Botte et al., found that ~-HCG in pleural exudates showed a sensitivity of only 9% at 90% specificity for discrimination between benign and malignant effusions. On setting the cut-off value as the upper limit of ~-HCG in the benign diseases group, about one third (32.4%) of the cancer patients included in the present study can be properly detected. Choice of cut-off value depends on clinical requirements. A test with high sensitivity is required to exclude a strongly suspected diagnosis or to confirm that cancer is not present. A test with high specificity is needed to verify the presence of cancer when there is clinical evidence or when the clinician must be virtually certain of a diagnosis (pohl, 1992) .
Absence of pregnant women in the present study and presence of insignificant difference in urinary ~-HCG between males and females of the 3 investigated groups confirms the ectopic production of the hormone . Some tumors which are associated with moderately high values of HCG show some of the morphological features of the trophoblast (Daar and Woodruff, 1987) .
Concerning the histopathological features of bladder tumors , we did not obtain a marked difference between the two major histotypes , squamous cell and transitional cell carcinoma, or betwee n the different grades of the tumors . However, patients with advanced cancer (stages 3 and 4) showed higher values of urinary ~-HCG than patients with early cancer (stages I and 2). To be of value in prognosis , the tumor marker concentration should correlate closely with tumor size and/or activity , so that a modest elevation means a small localized tumor, whilst a greater elevation suggests bulky disseminated malignancy or an aggressive tumor (Beastall et al. , 1991) . In all trophoblastic tumors, HCG levels were found to correlate with the bulk of viab le tumor (Bates and Longo, 1985) . It was stated that no one of the markers includin g placental alkaline phosphatase, lactate dehydrogenase and ~-H CG performs adequately for the detection of seminoma at initial staging (Munro c( at. , 1991) .
Two types of fragments of the ~-HCG were detected in urine of patients with malignancy (Amr e( al., 1984) . One of these fragments is called ~-HCG core fragment. This fragment was found to have very short plasma half-life, being rapidly cleared from the circulation and thus is more readily detected in urine than serum samples. For this reason it has been called urinary gonadotropin fragment (UGF). It was found that UGF is more sensitive than total ~-HCG in gynecologic tumors (Nam et al., 1990) . UGF is recommended as the preferred test also in bladder cancer.
